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COMPLETE SPECanCATTON. 
STEH. ALLOY COMPOSITION. 

1^ Tlie foltomi^ sut«ae« is a fiiU d«cription of this inveBtion, indudiag the 

best method of performing it known to u«: uicmcuogine 

thisi=v.«H«^^'*"**'"'^^*^*""™'^'^*'^8^'»='P^"*^='"°y- More particularly, ! 
th« aveaDon relate, to an i»p«,ve<i high temperature steel alloy with low thermal^ 

^^es " conductivity. ««, good l^S^temperature mech^cal 

steel w Am Anexampleofaaainles, 
^r^^^ ^ W 18Jfc to 2056 ch«mhnn and 8^'to 11% nickel 

w.,h 2% of manganese. It has a low carbon content and has many uses. However it 

«d^ ^ '^^''-^ "^^^ ^« '-"^ ofthe high ZTL 

and mckelconumt. Also. i« thermal coefficient of expansion is a UttU high for certain 
T^^l i. «o low. On the other hand, ftitic steels have 

wTak^lI^: r''""" * conductivity a. weU as kn. cost, but *ey are 

r^iwli t T"^- 'twould be advantageous to obtain a ferxL 

1?L!^,?« ~ T "-Activity and expansion p«perties of ferrkic steels with 

fon^^ tT^ "^^"^ " "S^* temperatures. For n.ch 

appUcatum high thermal conductivity. k«. thennal coefficient of expansion an.^ therefore, 
low thermal stresses are important. 

It is, therefore, an object of this hivention to provide a new steel aUoy hawng^ 
5 - 7/2/63 . 95. 
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merely adding a small amount of niobium and titanium, the composition of the steel is 
improved with respect to stress to rupture by 152%. From Table II it is seen that the offset 
yield strength of the niobium- containing alloy of this invention is 124% higher than that of 2. 2^o 
chromium and 1% molybdenum ferritic steel and 150% higher than that of 304 stainless at room 
temperature; 147% higher than that of ferritic steel and 378% higher than that of stainless steel 
at lOSO^F (565°C); and 206% higher than ferritic steel and 366% higher than stainless steel at 
1200°F (650°C). It is also seen that the ultimate tensile strengdi of die niobiimi-containing 
steel is 35% higher than that of ferritic steel and 26% higher than that of stainless steel at room 
temperature; 41% higher than that of ferritic steel and 29% higher than that of stainless steel 
at 1050°F; and 82% higher than that of ferritic steel and 25% higher than that of suinless 
steel at 1200^. From Table III it. is also noted that the. minimum creep rate of the niobium- 
containing steel of Ais invention is from about a factor of 2 to about a factor of 10 lower than 
for ferritic steel and from about a factor of 5 to about a factor of 10 lower than that of the 
304 stainless steel. Thus components manufactured from the steel alloys of this invention will 
deform only at very slow rates when in highly stressed service at temperamres up to at least 
about llOCPp. 

The steel alloy specimens of this invention used for the tests given in Tables II 
and in were 4 inches long with a 1. 5 inch gauge length and a. gauge diameter of 0.375 inch. 
The specimen steel alloys of this invention described in the Examples and in Table I, like the 
specimen iised to illustrate the improvement in the properties listed in Tables II axul HI, all 
have properties which are an improvement over the ferritic and stainless steel compositions. 

While the invention has been described with reference to specific steel alloy 
compositions, it is to be understood that this is by way of example only and not by way of 
limitation. The spirit and scope of the invention is to be limited only by the appended claims. 

The claims defining the invention are as follows :- 

1 . An alloy containing 

from 0.4% ltcf\\t < 7. 5% chromium, 
.from 0.4% tv /.to . 4%. molybdenum 
from.0.05% .c '-.td{v .Q.4% carboi^ 
from 0.t% to 1 . S% manganese 

from 0. 1% t ' to 1% niobium 

from 0% to 1.4% titanium 

from 0% to 4% nickel 

and the remainder substantially iron. (2nd November, 1959). 



An alloy containing 




from 0.4% 


to 


7.^ chromium 


from 0.4% 


to 


4% molybdenum 


from 0. 05% 


to 


0. 4% carbon 


from 0. 1% 


to 


1 . 5% manganese 


from 0. 1% 


to 


1% niobium 


from 0% 


to 


1 . 4% titanium 


from 0% 


to 


4% nickel 


0. 1% (max. ) boron 




0. 02% (max . ) nitrogen 




0. 2% (max. ) aluminum 





8. 



